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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a new multilayer layered product suitable as a 
film and a charge of a web material, this invention is excellent in transparency, flexibility, cold 
resistance, fusing seal intensity, heat-sealing intensity, etc. in more detail, and, moreover, relates to the 
small multilayer layered product of aging of transparency. 
[0002] 

[Description of the Prior Art] From the former, many monolayers or the multilayer film, and the charge 
of a web material are developed, and there is a Vinylon film as a typical film which is excellent in 
transparency, flexibility, feeling, etc. among such material. However, as for a Vinylon, the property top 
and feeling tend to receive influence in atmospheric temperature or humidity, and since especially cold 
resistance is bad, there is a limitation in use in the area and cold district where atmospheric temperature 
falls in winter, moreover, the fault that cost also cannot but become high since the producing-film 
method besides a remains acetic-acid smell or the problem of being easy to block is restricted to the 
solution cast method -- it is . In order to solve these troubles, much monolayers of a polyolefine system 
and multilayer film material are developed. The point that such polyolefine system material is inferior to 
a Vinylon film in transparency or flexibility although an improvement is found in respect of cost, cold 
resistance, etc. poses a problem. Furthermore, a recent-years and aromatic vinyl compound system 
polymer block, a conjugated-diene system compound polymer block, or a random-copolymer block with 
an aromatic vinyl compound and a conjugated-diene system compound, The hydrogenation diene 
system copolymer which hydrogenated the block copolymer which consists of two or more sorts of 
blocks of the taper block which consists of an aromatic vinyl compound and a conjugated-diene system 
compound, and an aromatic vinyl compound increases gradually, Generally carrying out [ lamination ] 
secondary elaboration to the sheet film which consists of a constituent which makes a polyolefine 
system resin a principal component is indicated (94 to open technical report 12864 reference). 
Moreover, it is indicated by carrying out the laminating of the resin which makes a propylene copolymer 
a principal component to the polyolefine film for retorts which carried out little combination of the 
hydrogenation block copolymer which becomes the polyolefine which makes a propylene ethylene 
block copolymer a subject from the polymer block which makes a subject an aromatic vinyl compound 
system polymer block and the hydrogenated conjugated-diene system compound that the film excellent 
in the balance of low-temperature impact resistance, transparency, retort resistance, and low-temperature 
heat-sealing nature is obtained (refer to JP,7- 1662024, A). However, in the field of property balance 
where these films and sheets also synthesized aging of transparency in addition to transparency, 
flexibility, cold resistance, fusing seal intensity, and heat-sealing intensity, there is nothing on the level 
which can still be satisfied. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention is made against the background of many 
problems of the above-mentioned conventional technology, and the technical problem is excellent in 
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transparency, flexibility, cold resistance, fusing seal intensity, heat-sealing intensity, etc., and is to offer 

the small multilayer layered product of aging of transparency moreover. 

[0004] 

[Means for Solving the Problem] Namely, this invention 95 - 20 % of the weight of polypropylene regin 
(b)s And a conjugated-diene compound To one [ at least ] field of the base-material layer formed from 
the resin constituent (c) which consists of 5 - 80 % of the weight of hydrogenation diene system polymer 
(b)s by which the double bond of the conjugated-diene portion of at least one sort of polymers made into 
a subject was hydrogenated, a random copolymerization portion with an aromatic vinyl compound Let 
the multilayer layered product which comes to carry out the laminating of the surface formed from the 
resin constituent (d) which consists of a polypropylene regin (b) of 100 - 50 % of the weight, and 0-50 
% of the weight of at least one sort of hydrogenation diene system polymer (b)s be a summary. 
[0005] Hereafter, this invention is explained in detail. Although you may be the copolymer of a 
propylene and other monomers even if the polypropylene regin used as a (b) component of a resin 
constituent (c) and a resin constituent (d) is well-known and it is a homopolymer, it is a copolymer 
preferably. As other desirable monomers in the aforementioned copolymer For example, ethylene; 
Butene-1, a pentene -1, a hexene -1, a heptene -1, the straight chain-like alpha olefin;4-methyl pentene - 
1 of octene-1 grade, 2-methyl propene -1, 3-methyl pentene -1, 5-methyl hexene -1, 4-methyl hexene - 1 
Four, The letter alpha olefin of branching of 4-dimethyl pentene- 1 grade etc. is mentioned, it is ethylene; 
butene-1, a pentene -1, a hexene -1, a heptene -1, and the straight chain-like alpha olefin of octene-1 
grade more preferably, and they are ethylene and butene-1 especially preferably. Other monomers of 
these are independent, or can mix and use two or more sorts. In this invention, by using the propylene 
system resin which consists of the aforementioned copolymer, the multilayer layered product excellent 
in physical-properties balance, such as transparency, flexibility, and cold resistance, is obtained, and the 
multilayer layered product excellent in especially the aforementioned physical-properties balance is 
obtained by using a propylene, ethylene, and/or a copolymer with butene-1 above all. the amount of 
copolymerization of other monomers in the aforementioned copolymer - usually -- it is 2 - 10 % of the 
weight more preferably 12 or less % of the weight 15 or less % of the weight In this case, if there are 
more amounts of copolymerization of other monomers than 15 % of the weight, the improvement effect 
over the with-time fall of the transparency of the multilayer layered product obtained may become 
inadequate. Although there may be no limit especially about the structure of the aforementioned 
copolymer, for example, a random type, a block type, graft types, these hybrid models, etc. may be any, 
it is a random type preferably. Thus, by using the polypropylene regin which consists of a random type 
copolymer, the multilayer layered product excellent in especially physical-properties balance, such as 
transparency, flexibility, and cold resistance, is obtained. Although there is especially no limit as long as 
the melt flow rate (MFR:230 degree C, 2.16kg load) of a polypropylene regin can be fabricated as a film 
or a sheet, the multilayer layered product excellent in a moldability, transparency, etc. is preferably 
obtained for 10 minutes 0.5-15g / by considering as l-10g / 10 minutes still more preferably. In this 
invention, the aforementioned polypropylene regin is independent, or two or more sorts can be mixed 
and used for it. The loadings of the polypropylene regin in a resin constituent (c) are 90 - 40 % of the 
weight especially preferably 90 to 30% of the weight preferably 95 to 20% of the weight. In this case, if 
there are more loadings of a polypropylene regin than 95 % of the weight, the flexibility and 
transparency of a film and a sheet will fall, and the intensity of the multilayer layered product obtained 
and the moldability of a constituent will fall at less than 20 % of the weight. Moreover, the loadings of 
the polypropylene regin in the resin constituent (d) of this invention are 95 - 85 % of the weight 
especially preferably 95 to 80% of the weight preferably 100 to 50% of the weight. In this case, although 
the loadings of a polypropylene regin are excellent in the transparency in early stages of a film and a 
sheet at less than 50 % of the weight, the fall of transparency with time becomes large. 
[0006] next, (**) of resin constituent (**) and resin constituent (**) ~ the hydrogenation diene system 
polymer used as a component consists of at least one sort of polymers which hydrogenated the polymer 
(henceforth "the polymer before hydrogenation") which makes a subject the random copolymerization 
portion of a conjugated-diene compound and an aromatic vinyl compound the polymerization before 
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hydrogenation - the content of a random copolymerization portion in the living body is 70 % of the 
weight or more especially preferably 60% of the weight or more still more preferably 50% of the weight 
or more preferably In this case, there is an inclination for the transparency of the multilayer layered 
product from which the content of this random copolymerization portion is obtained at less than 50 % of 
the weight, flexibility, cold resistance, etc. to fall. Moreover, in the polymer before hydrogenation, the 
rate of the sum total with 1 of the conjugated-diene unit in a random copolymerization portion, 2- 
combination, and 3 and 4-combination is 70% or more especially preferably 65% or more still more 
preferably 60% or more preferably to all conjugated-diene units. In this case, there is an inclination for 
the improvement effect over transparency and flexibility when the rate of the sum total with the above 1, 
2-combination, and 3 and 4-combination blends with a polypropylene regin (b) at less than 60% to fall. 
In the polymer before hydrogenation as a conjugated-diene compound For example, 1,3 -butadiene, an 
isoprene, 2, 3 -dimethyl -1,3 -butadiene, Although 1, 3-pentadiene, the 2-methyl -1, 3-pentadiene, 1,3- 
hexadiene, 4, the 5-diethyl -1, 3-OKUTA diene, 3-butyl -1, 3-OKUTA diene, a chloroprene, etc. are 
mentioned In order to obtain the hydrogenation diene system polymer which could use industrially and 
was excellent in physical properties, 1,3 -butadiene, isoprene, 1, and 3-pentadienes are 1,3-butadiene and 
an isoprene desirable especially preferably. These conjugated dienes are independent, or can mix and 
use two or more sorts. Moreover, as an aromatic vinyl compound, styrene, alpha-methylstyrene, p- 
methyl-styrene, t-butyl styrene, divinylbenzene, N, and N-dim ethyl -p-aminoethyl styrene, N, and N- 
diethyl-p-aminoethyl styrene, a vinylpyridine, etc. are mentioned, for example, and they are styrene and 
an alpha methyl styrene preferably. These aromatic vinyl compounds are independent, or two or more 
sorts can be mixed and used for them. Although especially the weight ratio of the conjugated-diene 
compound / aromatic vinyl compound in the polymer before hydrogenation is not limited, they are 93/7 
- 50/50 preferably [ it is desirable and ] to 95 / 5 - 40/60, and a pan. 

[0007] Although the polymer before hydrogenation makes a subject the random copolymerization 
portion of a conjugated-diene compound and an aromatic vinyl compound, the polymer block like the 
following may be included by the case in the polymer chain. As the aforementioned polymer block, the 
polybutadiene block which makes a subject homopolymer block [ of an aromatic vinyl compound ], 1, 
and 4-combination, the taper-like polymer block which consists of a conjugated-diene compound and an 
aromatic vinyl compound, and an aromatic vinyl compound unit increases gradually are mentioned, for 
example. Although the feature on the physical properties of a hydrogenation diene system polymer falls 
a little when these polymer blocks exist in the chain of the polymer before hydrogenation, since it is 
dealt with when blocking nature falls and a sex improves, it may become advantageous industrially, the 
polymerization before hydrogenation ~ although especially the content of the aforementioned polymer 
block in the living body is not limited, it is 30 or less % of the weight especially preferably 40 or less % 
of the weight still more preferably 50 or less % of the weight preferably In this case, when the content of 
a polymer block exceeds 50 % of the weight, there is an inclination for the transparency of the 
multilayer layered product obtained, flexibility, cold resistance, etc. to fall. 

[0008] Moreover, the polymer before hydrogenation can also have the structure where the polymer 
chain extended or branched through the coupling-agent residue. In this case, as a coupling agent used, an 
adipic-acid diethyl, a divinylbenzene, a dimethyl chlorosilicane, a tetrachlorosilane, buthyl trichloro 
silicon, a dimethyldichlorosilane, tetrapod chloro tin, butyl TORIKURORO tin, tetrapod chloro 
germanium, 1, 2-dibromoethane, 1, 4-chloro methylbenzene, screw (trichlorosilyl) ethane, the 
epoxidation linseed oil, tolylene diisocyanate, 1 and 2, 4-benzene tri-isocyanate, etc. are mentioned, for 
example. 

[0009] The double bond of a conjugated-diene portion [ in / the polymer before hydrogenation / in a 
hydrogenation diene system polymer ] is hydrogenated. On the occasion of this hydrogenation, the 
polymer before hydrogenation is independent, or two or more sorts can be mixed and used for it. The 
rate of hydrogenation in a hydrogenation diene system polymer is 90% or more especially preferably 
85% or more still more preferably 80% or more preferably. In this case, there is an inclination for the 
transparency of a multilayer layered product, a mechanical strength, thermal resistance, weatherability, 
etc. to fall that the rate of hydrogenation is less than 80%. The polystyrene conversion number average 
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molecular weight (it is hereafter written as "number average molecular weight".) of a hydrogenation 
diene system polymer is 50,000-600,000 preferably [ it is desirable and ] to 50,000-700,000, and a pan. 
In this case, if a mechanical strength falls and 700,000 is exceeded when it becomes easy to block it less 
than by 50,000 when number average molecular weight pelletizes a hydrogenation diene system 
polymer, and it blends with a polypropylene regin (b), a fluidity, processability, etc. will fall. A 
hydrogenation diene system polymer can be manufactured by the method currently indicated by for 
example, the publication-number No. 72512 [ three to ] official report. 

[0010] Furthermore, the hydrogenation diene system polymer used as a (b) component of a resin 
constituent (c) and a resin constituent (d) can also be a denaturation object which introduced one or 
more sorts of functional groups. As the aforementioned functional group, it is mentioned, for example, a 
carboxyl group, an acid-anhydride machine, a hydroxyl group, an epoxy group, the amino group, an 
ammonium-salt machine, a halogen atom content machine, a sulfonic group, etc. the basis guided from 
these functional groups, for example, an ester machine etc., etc. Such a functional group is introduced 
before the hydrogenation to the polymer before hydrogenation, or into the back according to those kinds. 
In this invention, the aforementioned hydrogenation diene system polymer is independent, or two or 
more sorts can be mixed and used for it. 

[001 1] The resin constituent (c) which forms the base-material layer of this invention consists of the 
aforementioned (b) component and a (b) component. The loadings of the (b) component in this resin 
constituent are 10 - 60 % of the weight especially preferably ten to 70% of the weight preferably five to 
80% of the weight. In this case, at less than 5 % of the weight, the flexibility and transparency of a film 
and a sheet fall [ the loadings of a (b) component ], and if [ than 80 % of the weight ] more, the intensity 
and the moldability of a multilayer layered product which are obtained will fall. Moreover, the resin 
constituent (d) which forms the surface of this invention consists of a (b) component blended with the 
aforementioned (b) component by the case. The loadings of the (b) component in this resin constituent 
are 5 - 15 % of the weight especially preferably five to 20% of the weight preferably that what is 
necessary is just 50 or less % of the weight. In this case, if the loadings of a (b) component exceed 50 % 
of the weight, although the initial transparency of a film and a sheet is good, the fall of transparency 
with time becomes large. However, in this invention, it is desirable to make the loadings of the (b) 
component in a resin constituent (d) the loadings of the (b) component in a resin constituent (c) and 
below equivalent. The multilayer layered product which has the property which the multilayer layered 
product of this invention comes to carry out the laminating of the surface formed in one [ at least ] field 
of the base-material layer formed from a resin constituent (c) from a resin constituent (d), and the base- 
material layer and the surface compensated with it mutually in this multilayer layered product, or 
multiplied it, and was excellent is formed. Therefore, in this invention, terms and conditions, such as 
combination of the (b) component in a resin constituent (c) and a resin constituent (d) and a (b) 
component and loadings of a (b) component, are suitably selected according to the property of a request 
of a multilayer layered product. In this invention, it is the range which does not spoil the feature of this 
invention in essence, and the need is accepted. An ethylene propylene rubber (EPM), An ethylene- 
butene-1 copolymer (EBM), an ethylene-propylene-nonconjugated diene copolymer (EPDM), Olefin 
system (**) polymers, such as a polybutene -1 and polyethylene; An ionomer, Other resins, such as an 
ethylene vinylacetate copolymer (EVA), polyvinyl alcohol (PVA), and an ethyl ene-vinyl alcohol 
copolymer (EVOH), can also be blended into a resin constituent (c) and/or a resin constituent (d). 
Moreover, well-known additives, such as an organic system antimicrobial agent besides a blocking 
inhibitor, an antistatic agent, and lubricant, an inorganic system antimicrobial agent, an antioxidant, an 
antifogger, a coloring agent, and an ultraviolet ray absorbent, can also be blended with a resin 
constituent (c) and/or a resin constituent (d) in the range which does not spoil the feature of this 
invention in essence if needed. As the aforementioned blocking inhibitor, a silica, a zeolite, etc. may be 
suitable and any of nature and composition are sufficient as these, for example. Moreover, as the 
aforementioned antistatic agent, they are N which has the alkyl group of carbon numbers 12-18, and N- 
screw. -(2-hydroxyethyl)- Alkylamines and a glycerine fatty acid ester are desirable. Furthermore, as the 
aforementioned lubricant, a fatty-acid amide is desirable and an erucic-acid amide, a behenic acid 
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amide, octadecanamide, oleic amide, etc. are specifically mentioned. 

[0012] Although mixture with the (b) component and (b) component in the resin constituent (c) and the 
resin constituent (d) of this invention can be performed using proper mixers, such as a Banbury mixer, a 
roll mill, and an extrusion-molding machine, it is desirable to carry out melting kneading by the 
extrusion-molding in a plane, and it is desirable to carry out melting kneading especially using a biaxial 
extrusion-molding machine. Thus, by using the resin constituent which carried out melting kneading 
with the biaxial extrusion-molding machine, the fish eye in a film and a sheet decreases, and the film 
and sheet in which it not only excels in appearance, but transparency was further excellent are obtained. 
In addition, the resin constituent which carried out melting kneading using the biaxial extrusion-molding 
machine is used, usually pelletizing it. The multilayer layered product of this invention is (a). A base- 
material layer and a surface Tubular film process, After fabricating by the usual methods, such as a T die 
method, on a film or a sheet, The method and (b) which carry out heat pasting How to carry out direct 
laminate molding with co-extrusion type an inflation-molding machine and a T die extrusion-molding 
machine, (c) For example, the above By the method that the method of extruding and laminating the 
layer of another side in one [ at least ] field of the base-material layer beforehand fabricated by the 
method of (a) or a surface etc. is well-known, a laminating can be carried out and it can manufacture. 
Above (a) And (b) A multi-manifold type or feed block type any are sufficient as the T die of the T die 
extrusion-molding machine used for a method, (b) among these methods It is the way, desirable 
especially as for a desirable method, a method uses a co-extrusion type T die extrusion-molding 
machine. Above (b) Although a multilayer extrusion can be carried out and law can be adopted, the 
thing of four layers or more besides the two-layer co-extrusion method which carries out the laminating 
of the surface to one field of a base-material layer by the method, and the three-layer co-extrusion 
method which carries out the laminating of the surface to the field of both base-material layers done to 
the field of both base-material layers for the laminating of the surface at least from the point of aging of 
a blocking resistance and transparency is desirable. Moreover, although the multilayer layered product 
of this invention is used for the use as which transparency is required as both mirror planes, it may give 
designs, such as a mat, drawing, and mold push, to at least one side of the surface of an outermost layer 
of drum for the use as which transparency is not required so much. Even if each surface by which the 
laminating of the multilayer layered product of this invention was carried out to both sides of a base- 
material layer although the laminating of the surface was carried out to one field of a base-material layer 
or both fields is the same, it may differ, and it can also carry out the laminating of the surface to one 
field of a base-material layer, or both fields more than two-layer. The multilayer layered product of this 
invention can also be used pasting it together by two or more cases. Although the thickness of the 
multilayer layered product of this invention is suitably chosen according to the property and use of a 
request of a multilayer layered product, it is 20 micrometers or more from a viewpoint of a moldability 
and intensity that it is 10 micrometers or more desirable still more preferably. Moreover, although the 
ratio of the thickness of the base-material layer and surface in the multilayer layered product of this 
invention is suitably chosen according to the property and use of a request of a multilayer layered 
product, the range of a base-material layer / surface =2 / 1 - 6/1 is in the range of a base-material layer / 
surface =1 / 1 - 8/1 desirable still more preferably. 
[0013] 

[Embodiments of the Invention] Although an example is given and the gestalt of operation of this 
invention is explained still more concretely hereafter, this invention is not restrained at all by these 
examples, unless the summary is exceeded. Various evaluations in an example and the example of 
comparison were performed as follows. 

It measured by absorption of the phenyl group of 679cm- 1 by the amount (% of the weight) infrared 
analysis of combination of an aromatic vinyl compound. 

It computed by the Hampton technique using the vinyl joint content (%) infrared analysis of a 
conjugated-diene portion. 

A tetrachloroethylene is used as a rate (%) solvent of hydrogenation, and it is 100MHz. It computed by 
1 H-NMR spectrum. 
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It computed by having carried out polystyrene conversion by the gel permeation chromatography (GPC) 
in 135 degrees C, using a trichlorobenzene as a number-average-molecular-weight solvent of a 
hydrogenation diene system polymer. 

Film intensity ASTM D Based on 882, film intensity was measured and it judged on the following 
criteria. 

Film intensity is 300 kgf/cm2. Above ... 0 film intensity is 300 kgf/cm2. Following ... x transparency 
ASTM D Based on 1003, the film haze immediately after fabrication (%) was measured, and it judged 
on the following criteria. 
[In the case of 40-micrometer film in thickness] 

A haze is 2% or less. ... O haze is 3% or less more highly than 2%. ... A ** haze is higher than 3%. ... x 
[the case of 100-micrometer film in thickness] 

A haze is 3% or less. ... O haze is 4% or less more highly than 3%. ... A ** haze is higher than 4%. ... x 
flexibility ASTM D It is based on 882 and is Young's modulus. (kg/mm2) It measured and judged on the 
following criteria. 

Young's modulus is two or less [ 30kg //mm ]. ... O Young's modulus is two or less / 40kg //mm ] more 
highly / mm / 30kg /than 2. ... ** Young's modulus is higher than 2 mm 40kg /. ... By x cold -resistant 
tactile feeling of -10 degrees C, it judged on the following criteria. 

It is flexible on a par with the case of ordinary temperature. ... It compares with the case of O ordinary 
temperature, and is a stiff a little. ... It compares with the case of ** ordinary temperature, and is very a 
stiff. ... After performing x fusing seal on-the- strength fusing seal, the seal section was torn, and it 
judged on the following criteria. 

The seal section is not destroyed but the non-seal section is extended. ... O Although the seal section 
splits, there is resistance and the non-seal section is also extended. ... There is no ** resistance, and the 
seal section splits. ... About the film haze (%) after leaving it for one week in the thermostat which is 50 
degrees C of aging of x transparency, it is ASTMD. It measured based on 1003 and the following 
criteria estimated. 

A difference with an initial haze is 0.5 or less. ... O A difference with an initial haze is 1.0 or less more 

greatly than 0.5. ... A difference with the initial haze of** is larger than 1.0. ... Each component used for 

combination prescription of x example and the example of comparison is as follows. 

(b) Component (I -1) Polypropylene (product [ made from Chisso Petrochemistry ], and tradename 

FM831B) 

(**-2) Polypropylene (the Mitsubishi Chemical make, tradename FX4) 

(b) Hydrogenation diene system polymer shown in the component table 1 (low 1) - (low 6) was 

compounded. Hydrogenation diene system polymer (low 7) It is a hydrogenation styrene [ by Shell 

company ]-butadiene-styrene block copolymer (SEBS) (tradename Clayton G-1652). The 

microstructure, the number average molecular weight, and the rate of hydrogenation of these 

hydrogenation diene system polymers are collectively shown in Table 1. 

[0014] 

[Example] 

the example 1 (I -1) component 80 weight section and the component (low 1) 20 weight section — the 
biaxial extrusion-molding machine by IKEGAI CORP. -- it pelletized, after carrying out melting 
kneading using PCM-45, and a resin constituent (c) was obtained Moreover, it pelletized, after carrying 
out melting kneading of the silica 0.2 weight section similarly as the component (I -1) 92.5 weight 
section, the component (low 1) 7.5 weight section, and a blocking inhibitor, and a resin constituent (d) 
was obtained. The extrusion-molding machine (:65mmphi modern machinery company make and for 
base-material layers, :50mmphi for surfaces) with which the three-layer film equipped with the T die 
with a feed block can fabricate each obtained resin constituent was supplied, the three-layer co-extrusion 
was performed as the extrusion temperature of 240 degrees C, and cooling roller temperature of 20 
degrees C, and the ratio of 40 micrometers in thickness and the thickness of each class obtained the 
three-layer layered product of 1/4/1. Subsequently, various evaluations were performed after performing 
the usual aging. Consequently, the obtained three-layer layered product was excellent in transparency, 
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flexibility, cold resistance, fusing seal intensity, and film intensity, and its aging of transparency was 
also very small. An evaluation result is shown in Table 2. 

[0015] Various evaluations were performed like the example 1 except having used the component (I -2) 
instead of example 2 (I -1) component. Consequently, the obtained three-layer layered product was 
excellent in transparency, flexibility, cold resistance, fusing seal intensity, and film intensity, and its 
aging of transparency was also very small. An evaluation result is shown in Table 2. 
[0016] Various evaluations were performed like the example 1 except having used the component (low 
2) or (low 3) the component instead of example 3 and example 4 (low 1) component. Consequently, the 
obtained three-layer layered product was excellent in transparency, flexibility, cold resistance, fusing 
seal intensity, and film intensity, and its aging of transparency was also very small. An evaluation result 
is shown in Table 2. 

[0017] The resin constituent (d) which consists of resin constituent (**) and (I -1) the component 85 
weight section which consist of the component (I -1) 40 weight section and the component (low 1) 60 
weight section, the component (low 1) 15 weight section, and the blocking inhibitor silica 0.2 weight 
section like example 5 example 1 was obtained. Subsequently, except having set thickness to 100 
micrometers, various evaluations were performed, after obtaining a three-layer layered product from 
each obtained resin constituent like an example 1. Consequently, the obtained three-layer layered 
product was excellent in transparency, flexibility, cold resistance, and film intensity, and its aging of 
transparency was also very small. An evaluation result is shown in Table 2. 

[0018] Except that the ratio of the thickness of a surface and a base-material layer obtained one fourth of 
two-layer layered products from the same resin constituent (c) as example 6 example 5, and a resin 
constituent (d), various evaluations were performed like the example 1. Consequently, the obtained two- 
layer layered product was excellent in transparency, flexibility, cold resistance, and film intensity. An 
evaluation result is shown in Table 2. 

[0019] Instead of [ of the examples 1-4 (low 1) of comparison ] (low 4) Various evaluations were 
performed like the example 1 except having used - (low 7). Consequently, although the three-layer 
layered product of the example 1 of comparison was excellent in transparency, fusing seal intensity and 
film intensity were inferior, and blocking has not used aging of transparency as a garments material 
packing film violently greatly, either. The three-layer layered product of the examples 2-4 of comparison 
was still more opaque. An evaluation result is shown in Table 3. 

[0020] Various evaluations were performed like the example 1 except having obtained a resin 
constituent (c) from the example of comparison 5 (I -1) component 98 weight section, and the 
component (low 1) 2 weight section. Consequently, transparency, flexibility, fusing seal intensity, etc. 
were inferior in the obtained three-layer layered product. An evaluation result is shown in Table 3. 
[0021] Various evaluations were performed like the example 1 except having obtained a resin 
constituent (c) from the example of comparison 6 (I -1) component 10 weight section, and the 
component (low 1) 90 weight section. Consequently, film intensity was inferior in the obtained three- 
layer layered product. An evaluation result is shown in Table 3. 

[0022] Various evaluations were performed like the example 1 except having obtained a resin 
constituent (d) from the example of comparison 7 (I -1) component 60 weight section, the component 
(low 1) 40 weight section, and the silica 0.2 weight section. Consequently, the obtained three-layer 
layered product had large aging of transparency. An evaluation result is shown in Table 3. 
[0023] 
[Table 1] 
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[0026] 

[Effect of the Invention] The multilayer layered product of this invention is excellent in transparency, 
flexibility, cold resistance, fusing seal intensity, heat-sealing intensity, etc., and moreover, its aging of 
transparency is small and can use it suitable for various fields, such as the film for garments material 
packing, a book jacket, the film for electronic-circuitry fabrication, the film for stationery packing, a 
medical-application packing film, a medical -application abandonment bag, medical hygienic goods, a 
makeup film, a surface-protection film, stationery, and a food container. 
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PROBLEM TO BE SOLVED: To obtain a multilayered laminated body, which is excellent in 
transparency, flexibility, heat sealing strength or the like and the transparency of which scarcely 
changes with time by a method wherein surface layer made of polypropylene-based resin is laminated 
onto one side of a base material layer consisting of polypropylene-based resin and specified 
hydrogenated diene- based polymer. 

SOLUTION: The base material layer of this multilayered laminated body is made of resin composition 
C consisting of 95-20wt.% of polypropylene-based resin A and 5-80wt.% of hydrogenated diene-based 
polymer B, which is obtained by hydrogenating the double bond in the conjugated diene portion of at 
least one kind of polymer made mainly of the random copolymer portion between conjugated diene 
compound and aromatic vinyl compound. Onto one side of the base material layer, the surface layer 
made of resin composition D consisting of 100-50wt.% of the polypropylene-based resin A and 0- 
50wt.% of at least one kind of the hydrogenated diene polymer B, is laminated for obtaining the 
multilayered laminated body. 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

The invention provides a multilayer laminate that is superior in transparency, flexibility, cold resistance, weld seal 
strength, heat seal intensity, etc.; furthermore, it provides a multilayer laminate where change of transparency over 
time is small. 

[Means to Solve the Problems] 

Multilayer laminate becomes, polypropylene resin (J2) and laminating surface layer where the substrate layer which 
was formed from resin composition (a) which consists of hydrogenated diene-based polymer (b) which polymer 
which designates random copolymer portion of conjugated diene compound and the aromatic vinyl compound as 
main component hydrogenated is done at least in one surface, was formed from resin composition (d) which 
designates above-mentioned (J2) component as the main component. 

[Claim(s) ] 

[Claim 1] 

Polypropylene resin ( J2) 95 - 20 weight% and double bond of conjugated diene portion of polymer of at least 1 kind 
which designates random copolymer portion of conjugated diene compound and aromatic vinyl compound as the 
main component hydrogenated diene-based polymer which is done (b) on aspect of at least one of substrate layer 
which was formed from resin composition (a) which consists of 5 - 80 weight%, polypropylene resin (J2) 100 - 50 
weight% and hydrogenated diene-based polymer of at least 1 kind (b) laminating surface layer which was formed 
from resin composition (d) which consists of 0 - 50 weight%, multilayer laminate which becomes. 

[Description of the Invention] 

[0001] 

[Technological Field of Invention] 

This invention regards preferred novel multilayer laminate as film and sheet material, furthermore details are superior 
in transparency, flexibility, cold resistance, weld seal strength, heat seal intensity, etc., furthermore, regard multilayer 
laminate where change in transparency over time is small. 

[0002] 

[Prior Art] 

From until recently, many monolayer or film and sheet material of the multilayer to be developed, there is a vinylon 
film among this kind of material, as representative film which is superior in transparency, flexibility, texture, etc. 
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But because vinylon on characteristic, texture is easy to receive influence to gas temperature and humidity, especially 
cold resistance is bad, there is a limit in use with region and cold region where gas temperature goes down to Winter. 

In addition, because other than problem that, in addition film production method is limited to solution casting method, 
remains acetic acid odor and blocking it is easy to do, either cost must become high, there is a deficiency. 

In order to solve these problem, monolayer of polyolefin type and film material of multilayer are developed large 
number. 

As for these polyolefin type materials, although you can see improvement in cost and cold resistance or other aspect, 
transparency and flexibility point which is inferior have become problem from vinylon film. 

Furthermore, recently, it consists of random copolymer block, aromatic vinyl compound and conjugated diene 
compound of the aromatic vinyl compound polymer block, conjugated diene compound polymer block or aromatic 
vinyl compound and conjugated diene compound, laminating or other secondary it processes aromatic vinyl 
compound is formed vis-a-vis sheet * film which consists of hydrogenated diene-based copolymer which block 
copolymer which hydrogenated is done and composition which designates polyolefin resin as main component from 
block of 2 kinds or more of the taper block which crescendo is done, generally to be disclosed, (Kokai Giho 94-12864 
reference), in addition, In polyolefin which designates propylene or ethylene block copolymer as main component, 
film which is superior in balance of low temperature impact resistance, transparency, retort resistance and low 
temperature heat seal property by laminating the resin which designates propylene copolymer as main component 
aromatic vinyl compound polymer block and vis-a-vis polyolefin film for retort which hydrogenated block copolymer 
which consists of polymer block which designates conjugated diene compound which hydrogenated is done as the 
main component trace is combined, is disclosed is acquired, (Japan Unexamined Patent Publication Hei 7-1662024 
disclosure reference) . 

But these film or sheet, in aspect of characteristic balance which synthesizes change in transparency over time in 
addition to transparency, flexibility, cold resistance, weld seal strength and heat seal intensity, there is not a level 
which still it can be satisfied. 

[0003] 

[Problems to be Solved by the Invention] 

As for this invention, problem of above-mentioned Prior Art being something which can be made background, 
problem is superior in the transparency, flexibility, cold resistance, weld seal strength, heat seal intensity etc, 
furthermore, it is to offer multilayer laminate where change over time of the transparency is small. 

[0004] 

[Means to Solve the Problems] 

Namely, as for this invention, polypropylene resin (J2) 95 - 20 weight% and double bond of conjugated diene portion 
of polymer of at least 1 kind which designates random copolymer portion of the conjugated diene compound and 
aromatic vinyl compound as main component hydrogenated diene-based polymer which is done (b) on aspect of at 
least one of substrate layer which was formed from the resin composition (a) which consists of 5 - 80 weight%, 
polypropylene resin (J2) 100-50 weight% and hydrogenated diene-based polymer of at least 1 kind (b) laminating 
surface layer which was formed from resin composition (d) which consists of 0 - 50 weight%, it designates multilayer 
laminate, which becomes as gist. 

[0005] 

You explain in detail below, concerning this invention. 

Polypropylene resin which is used resin composition (a) and as (J2) component of resin composition (d) with those of 
public knowledge, even with homopolymer, is good even with the copolymer of propylene and other monomer, but it 
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is a preferably copolymer. 

for example ethylene; butene-1, pentene-1, hexene-1, heptene-1, octene-1 or other straight chain oc-olefin; 4- 
methylpentene-l,2-methyl propene-l,3-methylpentene-l,5-methyl hexene-1, 4- methyl hexene-1, 4, 4-dimethyl you 
can list pentene-1 or other branched a-olefin, etc., as desirable other monomer in aforementioned copolymer, with the 
more preferably ethylene; butene-1, pentene-1, hexene-1, heptene-1, octene-1 or other straight chain a-olefin, it is a 
particularly preferably, ethylene, butene-1. 

Mixing alone or 2 kinds or more, you can use these other monomer. 

Regarding to this invention, multilayer laminate which is superior in transparency, flexibility, cold resistance or other 
property balance by using propylene type resin which consists of aforementioned copolymer, is acquired, multilayer 
laminate which especially is superior in aforementioned property balance by especially using copolymer of ethylene 
and propylene and/or butene-1, is acquired. 

Amount of copolymerization of other monomer in aforementioned copolymer, usually, 15 weight% or less, 
preferably 12 weight% or less, is more preferably 2-10 weight%. 

In this case, when amount of copolymerization of other monomer is more than 15 weight%, there are times when 
improvement effect for decrease over time of transparency of multilayer laminate which is acquired becomes 
insufficient. 

Concerning structure of aforementioned copolymer there is not especially restriction, is good whichever such as these 
mixed type of the, for example, random, block, graft, but it is a preferably random. 

This way multilayer laminate which especially is superior in transparency, flexibility, cold resistance or other 
property balance by using polypropylene resin which consists of random copolymer, is acquired. 

If melt flow rate (MFR: 230°C, 2. 16 kg load) of polypropylene resin is formable as film or sheet, there is not 
especially restriction, multilayer laminate which is superior in moldability, transparency, etc., preferably 0.5 - 15 g/10 
min, furthermore, by making preferably 1 - 10 g/10 min, is acquired. 

Regarding to this invention, mixing alone or 2 kinds or more, you can use the aforementioned polypropylene resin. 

Blended amount of polypropylene resin in resin composition (a) is 95 - 20 weight%, preferably 90 - 30 weight%, 
particularly preferably 90 - 40 weight%. 

In this case, when blended amount of polypropylene resin is more than 95 weight%, the flexibility and transparency 
of film and sheet decreases, in addition under 20 weight%, intensity of multilayer laminate which is acquired and 
moldability of the composition decrease. 

In addition, blended amount of polypropylene resin in resin composition (d) of this invention is 100 - 50 weight%, 
preferably 95 - 80 weight%, particularly preferably 95 - 85 weight%. 

In this case, blended amount of polypropylene resin under 50 weight%, is superior in transparency of initial stage of 
film and sheet, but decrease of the timewise transparency becomes large. 

[0006] 

Next, hydrogenated diene-based polymer which is used resin composition (a) and as (b) component of the resin 
composition (d) consists of polymer of at least 1 kind which polymer (below, "hydrogenated prepolymerization body" 
with you say) which designates random copolymer portion of conjugated diene compound and aromatic vinyl 
compound as main component hydrogenated is done. 

Content of random copolymer portion in hydrogenated prepolymerization body preferably 50 weight% or more, 
furthermore, is the preferably 60 weight% or more, particularly preferably 70 weight% or more. 
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In this case, content of said random copolymer portion under 50 weight%, is a tendency where transparency, 
flexibility, cold resistance, etc., of multilayer laminate which is acquired decreases. 

1 and 2 - connection of conjugated diene unit in random copolymer portion and 3 and 4 - ratio of total of connection 
preferably 60% or more, furthermore, is preferably 65% or more, particularly preferably 70% or more vis-a-vis all 
conjugated diene unit, in addition, in hydrogenated prepolymerization body. 

In this case, description above 1 and 2 - connection and 3 and 4 -ratio of total of connection under 60%, 
polypropylene resin (J2) with is a tendency where transparency when it blended and improvement effect for 
flexibility decrease. 

In hydrogenated prepolymerization body, as conjugated diene compound, you can list, for example, 1,3- butadiene, 
isoprene, 2,3-dimethyl-l,3-butadiene, 1,3-pentadiene, 2-methyl-l,3-pentadiene, 1,3-hexadiene, 4,5-diethyl-l,3- 
octadiene, 3-butyl-l,3-octadiene, chloroprene, etc., but be able to utilize in industrially, to obtain hydrogenated diene- 
based polymer where in addition property is superior 1 and 3 -butadiene, isoprene, 1,3-pentadiene are desirable, it is a 
particularly preferably 1,3-butadiene, isoprene. 

Mixing alone or 2 kinds or more, you can use these conjugated diene. 

In addition, you can list, for example, styrene, a-methylstyrene, p-methylstyrene, t-butyl styrene, divinyl benzene, 
N,N-dimethyl-p-aminoethyl styrene, N,N- diethyl-p- aminoethyl styrene, vinyl pyridine, etc., as aromatic vinyl 
compound, the preferably styrene, a-methylstyrene are. 

Mixing alone or 2 kinds or more, you can use these aromatic vinyl compound. 

Weight ratio of conjugated diene compound/aromatic vinyl compound in hydrogenated prepolymerization body is not 
something which especially is limited, preferably 95/5 - 40/60, furthermore, it is a preferably 93/7 - 50/50. 

[0007] 

Hydrogenated prepolymerization body is something which designates random copolymer portion of conjugated diene 
compound and aromatic vinyl compound as main component, but from when, below-mentioned or other polymer 
block may be included in its polymer molecular chain. 

As aforementioned polymer block, polybutadiene block, conjugated diene compound which designates homopolymer 
block, 1, 4- connection of, for example, aromatic vinyl compound as main component and it consists of aromatic 
vinyl compound and tapered shape polymer block, etc., which crescendo is done it can list aromatic vinyl compound 
unit. 

As for feature on property of hydrogenated diene-based polymer although it decreases somewhat, because handling 
property improves due to fact that blocking property decreases, there are times when it becomes profitable in 
industrially due to fact that these polymer block exist in molecular chain of hydrogenated prepolymerization body. 

Content of aforementioned polymer block in hydrogenated prepolymerization body is not limited especially, 
preferably 50 weight% or less, furthermore, it is a preferably 40 weight% or less, particularly preferably 30 weight% 
or less. 

In this case, when content of polymer block exceeds 50 weight%, there is a tendency where transparency, flexibility, 
cold resistance, etc., of multilayer laminate which is acquired decreases. 

[0008] 

In addition, hydrogenated prepolymerization body, polymer molecular chain through coupling agent residue, 
extension or can also possess structure which branch is done. 
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In this case you can list, for example, diethyl adipate, divinyl benzene, dimethylchlorosilane, tetrachlorosilane, butyl 
trichlorosilicon, dimethyldichlorosilane, tetrachloro tin, butyl trichloro tin, tetrachloro germanium, 1,2- 
dibromoethane, 1,4-chloromethyl benzene and bis (trichlorosilyl) ethane, epoxidized linseed oil, toluene diisocyanate, 
1,2,4-benzene triisocyanate, etc., as coupling agent which is used. 

[0009] 

As for hydrogenated diene-based polymer, double bond of conjugated dime portion in hydrogenated 
prepolymerization body is something which hydrogenated is done. 

In case of this hydrogenated, mixing alone or 2 kinds or more, you can use hydrogenated prepolymerization body. 

Hydrogenation ratio in hydrogenated diene-based polymer preferably 80% or more, furthermore, is preferably 85% or 
more, particularly preferably 90% or more. 

In this case, when hydrogenation ratio is under 80%, there is a tendency where the transparency, mechanical strength, 
heat resistance, antiweathering agent, etc., of multilayer laminate decreases. 

Number average molecular weight based on polystyrene (below, "number-average molecular weight" with you 
briefly describe) of hydrogenated diene-based polymer preferably 50, 000 - 700,000, furthermore, is preferably 
50,000 - 600,000. 

In this case, number-average molecular weight under 50, 000, when pelletizing it does the hydrogenated diene-based 
polymer, blocking becomes easy to do, at same time when polypropylene resin (J2) with it blended, mechanical 
strength decreases, in addition when it exceeds 700,000, flow property, fabricability, etc., decreases. 

It can produce hydrogenated diene-based polymer, with method which is disclosed in the, for example, Japan 
Unexamined Patent Publication Hei 3- 72512 disclosure. 

[0010] 

Furthermore, hydrogenated diene-based polymer which is used resin composition (a) and as (b) component of resin 
composition (d) can also be modified resin which introduces functional group of one kind or more. 

As aforementioned functional group,, for example, carboxyl group, acid anhydride group, hydroxy group, epoxy 
group, amino group, ammonium salt group, halogen atom-containing basis and sulfonic acid group, etc., and you can 
list group,, for example, ester group, etc., which is induced from these functional group. 

This kind of functional group is introduced before or after hydrogenated for the hydrogenated prepolymerization 
body according to those types. 

Regarding to this invention, mixing alone or 2 kinds or more, you can use the aforementioned hydrogenated diene- 
based polymer. 

[0011] 

Resin composition (a) which forms substrate layer of this invention consists of the aforementioned (J2) component 
and (b) component. 

Blended amount of (b) component in said resin composition is 5 - 80 weight%, preferably 10-70 weight%, 
particularly preferably 10-60 weight%. 

In this case, when blended amount of (b) component decreases, under 5 weight%, flexibility and transparency of film 
and sheet in addition is more than 80 weight%, intensity and moldability of multilayer laminate which is acquired 
decrease. 
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In addition, resin composition (d) which forms surface layer of this invention consists of (b) component which is 
combined from aforementioned (J2) component and when. 

If blended amount of (b) component in said resin composition should have been 50 weight% or less, it is a preferably 
5-20 weight%, particularly preferably 5-15 weight%. 

In this case, when blended amount of (b) component exceeds 50 weight%, the initial stage transparency of film and 
sheet is satisfactory, but decrease of the timewise transparency becomes large. 

However, regarding to this invention, it designates blended amount of (b) component in resin composition (d), as 
below equality to blended amount of (b) component in resin composition (a), it is desirable. 

Laminating surface layer which is formed to aspect of at least one of the substrate layer which is formed from resin 
composition (a), from resin composition (d), being something which becomes, substrate layer and surface layer 
supply multilayer laminate of this invention, mutually regarding this multilayer laminate, or synergism do, multilayer 
laminate which possesses characteristic which is superior is formed. 

Therefore regarding to this invention, resin composition (a) and blended amount or other condition of combination 
and (b) component with (J2) component and (b) component in the resin composition (d) are selected appropriately 
according to desired characteristic of the multilayer laminate. 

Regarding to this invention, in range which does not impair feature of this invention essentially, according to need 
ethylene-propylene copolymer (EPM), ethylene-butene-1 copolymer (EBM), ethylene-propylene-unconjugated diene 
copolymer (EPDM), polybutene-1, polyethylene or other olefin (co) polymer; ionomer, ethylene-vinyl acetate 
copolymer (EVA), polyvinyl alcohol (PVA), it is possible also to combine ethylene-vinyl alcohol copolymer (EVOH) 
or other resin, in resin composition (a) and/or resin composition (d). 

In addition, in range which does not impair feature of the this invention essentially, other than according to need 
antiblocking agent, antistatic agent, lubricant, is possible also fact that organic type antibiotic, inorganic type 
antibiotic, antioxidant, antifog agent, colorant, ultraviolet absorber or other known additive is combined to resin 
composition (a) and/or resin composition (d) . 

As aforementioned antiblocking agent, for example, silica, zeolite, etc., being ideal, these are good with whichever of 
natural, synthesis. 

In addition which possesses alkyl group of carbon number 12 - 18 as the aforementioned antistatic agent, N,N-bis-(2- 
hydroxyethyl)-alkyl amines and glycerin fatty acid ester is desirable. 

Furthermore, fatty acid amide is desirable as aforementioned lubricant, can list erucic (cis-13 docosenoic) acid 
amide, behenic acid amide, stearamide, oleic acid amide, etc., concretely. 

[0012] 

Resin composition of this invention (a) and it mixes with (J2) component and (b) component in resin composition (d), 
making use of, for example, Banbury mixer, roll mill, extrusion molding machine or other appropriate mixer, it is 
possible, but melt mixing it does in extrusion molding machine, it is desirable, melt mixing it does making use of 
especially dual shaft extrusion molding machine it is desirable. 

This way fisheye in film and sheet decreases is done with dual shaft extrusion molding machine by using resin 
composition which melt mixing, not only being superior transparency furthermore, film and sheet which are superior 
is acquired in external appearance. 

Furthermore, resin composition which melt mixing is done, usually, pelletizing doing, is used making use of dual 
shaft extrusion molding machine. 

As for multilayer laminate of this invention,, for example, (a) substrate layer and surface layer after with inflation 
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method, T-die method or other conventional method forming in film or sheet, heat method of pasting together. 
Method laminate molding of doing directly with inflation molding machine and T-die extrusion molding machine 
of(b) coextrusion type. On aspect of at least one of substrate layer or surface layer which formed beforehand with 
method of (c), for example, aforementioned (a) extrusion is laminated, laminating layer of other with method or other 
known method which it can produce. 

T-die of T-die extrusion molding machine which is used for method of the aforementioned (a) and (b) is good with 
whichever of multi manifold type or the feed block type. 

Among these method, method of (b) is desirable, especially preferred method is method which uses T-die extrusion 
molding machine of coextrusion type. 

With method of aforementioned (b), other than 3 layers coextrusion method which laminate surface layer in both 
surfaces of 2 layers coextrusion method, substrate layer which laminate surface layer in one surface of substrate layer, 
multilayer extrusion method of 4 layers or more can be adopted, but from point of change over time of antiblocking 
property and transparency, surface layer is laminated at least in both surfaces of substrate layer is desirable. 

In addition, multilayer laminate of this invention as both mirror surface is used for the application where transparency 
is required, but with application where transparency is not that much required, it is possible to administer mat, 
aperture, embossing or other design to at least one of surface layer of outermost layer. 

As for multilayer laminate, surface layer is laminated to one surface or both surfaces of substrate layer, but each 
surface layer which is laminated to both surfaces of substrate layer to one surface or both surfaces of identical or 
different, and substrate layer, 2 layers or more can also laminate surface layer, this invention 

multilayer laminate of this invention can also use, compared to when 2 or more doing to paste together. 

Thickness of multilayer laminate of this invention is selected appropriately according to desired characteristic and 
application of multilayer laminate, but from viewpoint of moldability and intensity, they are 10 urn or greater, it is 
desirable, furthermore, it is a preferably 20 jaxn or greater. 

In addition, ratio of thickness of substrate layer and surface layer in the multilayer laminate of this invention is 
selected appropriately according to desired characteristic and application of multilayer laminate, but it is desirable to 
be a range of the substrate layer/surface layer = 1/1 - 8/1, furthermore, it is a range of preferably substrate 
layer/surface layer = 2/1-6/1. 

[0013] 

[Embodiment of the Invention] 

Below, listing Working Example, furthermore, you explain form of execution of this invention concretely, but if this 
invention does not exceed gist, it is not something which what constraint is done in these Working Example. 

It did various evaluation in Working Example and Comparative Example, following way. 

bound amount of aromatic vinyl compound (weight%) 

It measured with infrared analysis method due to absorption of phenyl group of 679 cm" 1 . 
Vinyl bond content of conjugated diene portion (%) 
It calculated making use of infrared analysis method, with Hampton method, 
hydrogenation ratio (%) 

Making use of tetrachloro ethylene as solvent, with 100 MHz it calculated with ! H-NMR spectrum. 
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Number-average molecular weight of hydrogenated dime-based polymer 



Calculation based on polystyrene doing with gel permeation chromatography (GPC) in 135°C making use of trichloro 
benzene as solvent, it calculated. 

Film intensity 

Conforming to ASTM D882, it measured film intensity, decided with standard below. 



Film strength 300 kgf/cm 2 or greater 


*** 


0 


film intensity under of 300 kgf7cm 2 


*** 


X 


Transparency 







It measured haze (%), decided with standard below, {in case of thickness 40 |xm film } 


Haze 2% or lower 




0 


Haze is higher than 2% 3% or lower 


*** 


A 


Where haze is higher than 3% {in case of thickness 100 ^m film } 


X 


Haze 3% or lower 


*** 


0 


Haze is higher than 3% and lower than 4% 




A 


Haze than 4% higher 




X 


Flexibility 







It measured, decided with standard below. 



Young's modulus or less of 30 kg/mm<SP>2</SP> 1 






*** 


0 




Young's modulus is higher than 30 kg/mm<SP>2</SP> *** of 40 kg/mm<SP>2<^SP> or less 


A 


Young's modulus than 40 kg/mm<SP>2</SP> higher 






*** 


X 


Cold resistance 








-10°C it decided with standard below with feel in. 


Being a softening equally to case of ambient temperature, it is 


*** 


0 




In case of ambient temperature comparing, a little hard 


*** 


A 




In case of ambient temperature comparing, very hard 




Weld seal strength 









So it decided. 



It does not destroy seal and non- seal extends 




*** 


0 


It can tear seal, but there is a resistance and also non- seal extends 


*** 


A 


There is not a resistance and seal tears 




*** 


X 
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Change in transparency over time 

In constant temperature tank of 50°C 1 week after leaving, film haze (%), conforming to ASTM D 1003, it measured, 
evaluation did with standard below. 



Difference of initial stage haze 0.5 or less 










**# 


0 


Difference of initial stage haze is larger than 0.5 1.0 or below * * * 




initial stage 


Difference of haze than 1.0 larger 










*** 


X 



Each component which is used for combination formulation of Working Example and Comparative Example is as 
follows. 



(J2) component 

(El) polypropylene (Chisso Petrochemical Ltd. manufacture and trade name FM8 3 1 B) 

(E2) polypropylene (Mitsubishi Chemical Corporation (DB 69-056-6740) manufacture, tradename FX4) 

(b) Component 

Hydrogenated diene-based polymer which is shown in Table 1 (low 1) - (low 6) was synthesized. 

Hydrogenated diene-based polymer (low 7) is shell Ltd. supplied hydrogenated styrene-butadiene-styrene block 
copolymer (SEBS) (tradename Kryton G-1652) . 

Collecting microstructure, number-average molecular weight and hydrogenation ratio of these hydrogenated diene- 
based polymer, to Table 1, it shows. 

[0014] 

[Working Example(s) ] 
Working Example 1 

Melt mixing after doing, pelletizing it did (El) component 80 parts by weight and (low 1) component 20 parts by 
weight, making use of Ikegai Corporation manufacture dual shaft extrusion molding machine PCM-45, acquired resin 
composition (a) . 

In addition, to similar melt mixing after doing, silica 0. 2 parts by weight pelletizing was done as (El) component 
92.5 parts by weight, (low 1) component 7.5 parts by weight and antiblocking agent, resin composition (d) was 
acquired. 

Trilayer film which has feed block equipped T-die supplied each resin composition which it acquires, to moldable 
extrusion molding machine (For Modern Machinery supplied, substrate layer: for 65 mm diameter, surface layer: 50 
mm diameter), 3 layers coextrusion were done as extrusion temperature 240°C, cooling roll temperature 20°C, the 
ratio of thickness of thickness 40 ^im, each layer acquired 3 layers laminate of 1/4/1. 

Next, after doing conventional edging, various evaluation were done. 

As a result, as for 3 layers laminate which are acquired transparency, flexibility, cold resistance, weld seal strength 
and film intensity are superior those where in addition also change in transparency over time quite is small. 
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evaluation result is shown in Table 2. 



[0015] 

Working Example 2 

Other than using (E2) component in place of (El) component, various evaluation were done to similar to Working 
Example 1. 

As a result, as for 3 layers laminate which are acquired, transparency, flexibility, cold resistance, weld seal strength 
and the film intensity are superior those where in addition also change over time of the transparency quite is small. 

Evaluation result is shown in Table 2. 



[0016] 

Working Example 3 and Working Example 4 

Other than using (B2) component or (B3) component in place of (Bl) component, various evaluation were done to 
similar to Working Example 1. 

As a result, as for 3 layers laminate which are acquired, transparency, flexibility, cold resistance, weld seal strength 
and the film intensity are superior those where in addition also change over time of the transparency quite is small. 

evaluation result is shown in Table 2. 



[0017] 



Working Example 5 

To similar to Working Example 1, (El) component 40 parts by weight and resin composition which consists of(low 
1) component 60 parts by weight (a) and (El) component 85 parts by weight and (low 1) component 15 parts by 
weight and resin composition (d) which consists of antiblocking agent silica 0.2 parts by weight were acquired. 

Next, other than designating thickness as 100 mn, after acquiring 3 layers laminate from each resin composition 
which is acquired with as similar to Working Example 1, various evaluation were done. 

As a result, as for 3 layers laminate which are acquired, transparency, flexibility, cold resistance and the film intensity 
are superior those where in addition also change over time of the transparency quite is small. 



Evaluation result is shown in Table 2. 
[0018] 



Working Example 6 

Resin composition which is similar to Working Example 5 (a) and from resin composition (d), other than ratio of 
thickness of surface layer and substrate layer acquires 2 layers laminate of 1/4, various evaluation were done to 
similar to Working Example 1. 

As a result, as for 2 layers laminate which are acquired, those where transparency, flexibility, cold resistance and film 
intensity are superior. 



Evaluation result is shown in Table 2. 



[0019] 
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Comparative Example 1-4 

(B4) - Other than using (B7), various evaluation were done in place of the (Bl) to similar to Working Example 1. 

As a result, 3 layers laminate of Comparative Example 1, although it is superior in the transparency, weld seal 
strength and film intensity being inferior change in transparency over time were large, in addition could not use 
blocking to be extreme as the clothing material packaging film. 

Furthermore, 3 layers laminate of Comparative Example 2-4 were opaque. 

Evaluation result is shown in Table 3. 

[0020] 

Comparative Example 5 

Other than acquiring resin composition (a) from (El) component 98 parts by weight and (low 1) component 2 parts 
by weight, various evaluation were done to similar to Working Example 1. 

As a result, as for 3 layers laminate which are acquired, transparency, flexibility, weld seal strength, etc., was inferior. 

evaluation result is shown in Table 3. 

[0021] 

Comparative Example 6 

Other than acquiring resin composition (a) from (El) component 10 parts by weight and (low 1) component 90 parts 
by weight, various evaluation were done to similar to Working Example 1. 

As a result, as for 3 layers laminate which are acquired, film intensity was inferior. 

Evaluation result is shown in Table 3. 

[0022] 

Comparative Example 7 

Other than acquiring resin composition (d) from (El) component 60 parts by weight, (low 1) component 40 parts by 
weight and the silica 0. 2 parts by weight, various evaluation were done to similar to Working Example 1. 

As a result, as for 3 layers laminate which are acquired, change in transparency over time was large. 

Evaluation result is shown in Table 3. 

[0023] 

[Table 1] 



Table 1; Translation] 



Hydrogenated diene copolymer 


B-l 


B-2 


B-3 


B-4 


B-5 


B-6 


B-7 


Hydrogenated coplymer 
composition 
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- Conjugated diene compound 
















- Aromatic vinyl compound 
















- Random copolymer content 
(weight%) 
















- Ratio of total 1,2 bonds to 3,4 
Donos per conjugdicu uicnc ^ z.) 
















- Weight ratio of conjugated diene 
compounds to aromatic vinyl 
compounds 
















Hydrogenation rate (%) 
















Mean molecular weight (x 10 4 ) 

















*1 BD: butadiene; ST: styrene 

*2 Percentage of total conjugated diene compound in random copolymer portion. 



[0024] 
[Table 2] 

[0025] 



Table 3; Translation] 





Working Examples 


Resin composition (c) 












- (a) compound (weight%) 












- (b) compound (weight%) 












Resin composition (d) 












- (a) compound (weight%) 












- (b) compound (weight%) 












Transparency 












Flexibility 












Cold 

resistance 












Heat seal strength 












Film strength 












Transparency over time 
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[Table 3] 



[0026] 

[Effects of the Invention] 

Multilayer laminate of this invention is superior in transparency, flexibility, cold resistance, weld seal strength, heat 
seal intensity, etc., furthermore, the change in transparency over time is small, film, stationery packaging film, 
medical packaging film, medical abolition sack for clothing material packaging film, book cover, electronic circuit 
formation, can use for ideal in medicine hygienic material, decorative film, surface protection film, stationery, food 
container or other various field. 
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